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(54) Process for compression moulding of a multilayer article impregnated by extrusion. 

(57) This invention is directed to a continuous 
process for producing a molded thermoplastic 
fiber reinforced article having a high resin con- 
centration in at least one surface thereof. The 
finished article may be prepared by compres- 
sion molding and can have a Class A surface. 
The continuous process comprises coating at 
least one surface of a heated fiber mat core (12) 
with a melted first thermoplastic resin (18), 
passing the fiber mat core into an extrusion 
zone (22) wherein a melted second thermoplas- 
tic resin (20) is extruded onto at least one 
surface of the fiber mat core and then molding 
the fiber mat core and thermoplastic resin into a 
finished article (26). The continuous process of 
this invention provides for fast production of 
molded finished articles such as roof tile, auto- 
mobile exterior panels, house siding, etc. 
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FIELD OF THE INVENTION 

The present invention relates to a continuous process for producing a fiber reinforced thermoplastic resin 
article Thef inished article can have a Class A surface, if desired, depending on the finish of the mold surfaces. 
While a Class A surface does not have a universally accepted definition or specification, one accepted defi- 
nition is a glossy, smooth and polished surface which should be as smooth as that of a current automobile 
exterior part made from sheet metal. Another definition is that the visible surface of the article in the finished 
state is free of exposed glassfibers, flash, sharp edges, visible parting lines, crazing, porosity, hair line cracks, 
blisters, and obvious repairs. »■«..* 
Briefly the continuous process of this invention comprises taking a heated fiber mat core, coating at least 
one surface thereof with a melted first thermoplastic resin, passing the coated fiber mat core through an ex- 
trusion zone where in a melted second thermoplastic resin is coated onto at least one surface thereof and 
then molding the combination into the finished article. The finished article can have a Class A surface, if de- 
sired depending upon the finish of the mold surface and will have a high concentration of the second ther- 
moplastic resin in the surface or surfaces thereof, depending on whether or not the second thermoplastic resin 
is extruded on one or both surfaces of the fiber mat core in the extrusion zone. 

The continuous process of this invention provides a process for the continuous production of fiber rein- 
forced thermoplastic resin articles that have such uses as automobile exterior panels (fenders, hoods, trunk 
lids, etc.), roofing tiles, house siding, etc. 

Background of the Invention 

Producing finished articles that have a high concentration of thermoplastic resin on the surfaces thereof 
is known in the art as disclosed in U.S. Patent 4,983,247 and also described in other U.S. patents, particularly 
25 US Patent No 4 859,524 and U.S. Patent No. 4.716,072. While these references disclose producing articles 
of thermoplastic resin and fiber reinforcement and further disclose articles that have a resin rich surface whwh 
may be a Class A surface, the references nevertheless disclose essentially a batch process for forming the 
drticl&s. 

US Patent 4 983,247 discloses forming a composite that can have a Class A surface by forming a fiber 
30 free layer of a first thermoplastic resin and juxtaposing with a layer at least a portion of a thermoplastic blank 
comprising a second thermoplastic resin in a fibrous reinforcing material, heating a blank of the article and 
then compressing together to form the finished article. 
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Detailed Description of the Invention 



In accordance with the present invention, there is provided a continuous process for producing fiber rein- 
forced thermoplastic resin articles by molding, which f inished article can have a Class A surface if desired 

In its broadest scope, the continuous process of this invention comprises passing at least one layer of a 
fiber mat core into a preheat zone, heating the fiber mat core in the preheat zone to a temperature sufficient 
40 to prevent chilling of the surface of the melted first thermoplastic resin when brought into contact w.th the heat- 
ed fiber mat core in the coating zone, which temperature is at least about 350°F, passing the preheated fiber 
mat core to a coating zone wherein a melted first thermoplastic resin is applied to at least one surface of the 
fiber mat core, passing the first melted thermoplastic resin coated fiber mat core to an extrusion zone wherein 
a melted second thermoplastic resin is extruded or coated onto the top and/or bottom of the first melted ther- 
45 moplastic coated fiber mat core, and then passing the combination to a molding zone wherein the combination 
is molded preferably by compression molding, into the desired shaped article. The temperature of the mold 
in the preferred compression molding zone may be substantially below the melt temperature of the thermo- 
plastic resins employed in this process. While the fiber mat core is heated to a temperature of at least about 
350°F, ft is preferable that the fiber mat core be heated to above the resin processing temperature, which is 
50 above the melt or softening temperature of the thermoplatsic resins being employed herein. 

In the preheat zone, the fiber mat core is heated to a temperature sufficient to maintain the first thermo- 
plastic resin molten, particularly at the interface of the resin and fiber mat core, when the resin is applied in 
the coating zone so as not to chill the surface of the molten resin fiber mat core when brought into contact with 
the fiber mat core. The preheating of the fiber mat core may be through the use of an infrared oven, a hot air 
55 oven, an impingement oven, etc. For optimum results, the fiber mat core should be brought up to P«x»ssi"9 
temperature, namely heating the f iber mat core throughout to the desired temperature, which is at least 350 F, 
depending on the resin being employed. 

In the coating zone, a melted first thermoplastic resin is coated or extruded onto the fiber mat core which 
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during molding will impregnate the fiber core. This is commonly referred to as resin "wet-out* of the fibers to 
provide bonding of the fibers of the fiber mat core. The bonding of the fibers that occurs herein is in addition 
to the "binder" resin or agent that is used during the manufacture of the fiber mat, wherein a "binder" resin or 
agent is generally used in light amounts, but yet sufficient to hold the fibers together for the purpose of giving 
body to the fiber mat for handling purposes. This "binder" resin or agent should be compatable with the ther- 
moplastic resin being employed in the practice of this invention and preferably aides in "wetting-out" of the 
fibers of the fiber mat core with the thermoplastic resin used in impregnating the fiber mat core. This procedure 
and process is well known to the fiber mat manufacturers. 

In the molding zone, there is sufficient residual heat in the fiber mat to maintain the first thermoplastic 
resin molten during molding such that the molding pressure will force the molten thermoplastic resin into the 
fiber mat thereby wetting or coating the fibers thereof. Also, during molding, the second thermoplastic resin 
extruded or coated on the top and/or bottom of the melted first thermoplastic coated fiber mat core will es- 
sentially remain on or at the surface of the fiber mat. The temperature of the mold surface is generally below 
the melting or softening temperature of the second melted thermoplastic resin applied onto the surfaces, there- 
by chilling or solidifying the second thermoplastic resin on the surface of the resin impregnated fiber mat core. 
This results in a finished article having a surface that has a high concentration of thermoplastic resin. Prefer- 
ably, molding is by compression molding. However, disclosed hereinafter is another molding process referred 
to as "roll forming" which may, in effect, be considered a form of compression molding. 

In the practice of this invention, it may be desirable to employ a low molecular weight or a low viscosity 
first thermoplastic resin for impregnating the fiber mat core because of the ease of flow of the resin. The second 
thermoplastic resin applied In the extrusion zone may be of a higher molecular weight or a higher viscosity 
resin which would minimize penetration of the second thermo-plastic resin Into the fiber mat core. Also, the 
use of a higher molecular weight thermoplastic resin in the surface of the finished article so produced by the 
process of this invention results in a finished article having better mechanical properties, better surface weath- 
erability and may exhibit better chemical resistance. 

The surface of the molded article prepared in accordance with this invention can be a Class A surface, if 
desired, by providing smooth surfaces on the inside of the mold face itself. Alternatively, if a rough or non- 
glossy or grainy surface is wanted, such as for roof tile, then the inside surfaces of the mold can be so rough- 
ened or etched or so prepared as to impart the desired surface characteristics to the surface of the finished 
article. In fact, the surface of the mold may be dusted with an inorganic or high melting powder in order to obtain 
a rough or dull or irregular surface. The powder should, preferably, be insoluble in the thermoplastic resin and 
should not melt at the molding temperature employed. Also, in order to obtain a decorative finish which may 
be, for example, either rustic or antique in appearance, powdered pigment or a blend of powdered pigment 
and thermoplastic resin powder may be applied to at least one surface of the combination of fiber mat core 
and thermoplastic resin having the high concentration of thermoplastic resin at least prior to or during molding. 
A decorative affect is thus obtained. In any case, the surface of the molded finished article should be free of 
fibers from the fiber mat core. 

Alternatively, in another embodiment of the process of this invention, a "wet-out" roll zone may be em- 
ployed between the coating zone, where the melted first thermoplastic resin is applied to the preheated fiber 
mat core, and the extrusion zone where the melted second thermoplastic resin is applied. The "wet-out" roll 
zone can consist of at least one pair of opposing heated "wet-out" rolls, the surfaces of which are heated to a 
temperature sufficiently low enough to avoid sticking of the melted thermoplastic resin to the surface of the 
rolls, but yet high enough to avoid excessive chilling of the thermoplastic resin. Some chilling of the surface 
interface of the melted resin and the roll surface may occur, but the temperature of the surface of the rolls 
should not be so low as to cause excessive chilling at the interface of the resin surface and the roll surface, 
which would tend to lessen the impregnation of the fiber mat core with the first molten thermoplastic resin. 
Although some momentary chilling of the resin surface may occur, as stated above, the residual heat in the 
fiber mat core should be sufficient to remeit the chilled surface of the resin, thereby aiding the impregnation 
of the fiber mat core therewith. The pressure of the rolls on the first melted resin coated fiber mat core and 
the nip of the rolls should be such as to force the melted thermoplastic resin into the fiber mat core, namely 
impregnate the fiber mat core, but not so great as to fracture the fibers of the fiber mat core. As stated previ- 
ously, this is known as "wet-out" of the fibers; thus the term "wet-out" rolls. Also, the speed of the fiber mat 
core and of the rolls can be so adjusted that excessive chilling would be avoided even if low temperature heated 
rolls are used. 

As stated earlier, alternatively, at least one pair of opposing "wet-out" rolls can be used. However, the num- 
ber of pairs of rolls used can vary depending on the thickness of the fiber mat core, the speed of the fiber mat 
layer through the continuous process of this invention and/or the melt viscosities of the thermoplastic resins 
employed. One could use two or three or more pairs of opposing "wet-ouf rolls depending on the above factors. 
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In addition if Vet out" rolls are employed, the rolls may be shaping rolls in that the surface of the rolls 
could be deSed ana made so as to conform to the desired shape of the final article. This is known as roll 
S^ThTta fiber mat core will then take the shape of the contoured rolls as the thermoplashc tmm , and 
Z mature passes therebetween, as well as the fiber mat core being impregnated wrth tte me tec I resin 
aoP. ^Tn^a^gUne. Then in the extrusion zone, the second melted thermoplastic resm s exuded or 
coalSontoTes^ce of the heated preshaped resin impregnated fiber ^ mat wh^ .may hen be f*towed by 
the comoression molding of the preformed fiber mat into the final or f .nished formed article. However, roil 
o^Zatb!s"nt toform the final article without actually advancing to a molding zone The ToU fornv 
rw?u.d Tn^fecl be a compressing molding step as well. For example, a channel beam art.de couW be so 
^o^S^Sci slabs such as plastic roof tile or siding for buildings could be continuously so formed by 
Resurface of such rolls may be polished to provide a glossy ^/"^J^J^^ 
for a Class A surface, or the surface of the mils may have a mat finish as may £ ctanrifcr rarf 

The fiber mat employed in the practice of this invention preferably consists of glass fibers of aboul 1 1/4 to 
aSr ^T^ Z h'ave a nominal length of about 1/2". Generally, glass fibers are the p£-»"»» 
butler fibers or combinations of fibers may be employed and used such as ^^^iTJL^ 
nShtmperatureorganicfibers. etc. The fibers employed in preparing ^^^^^JSS£ 
a ^ ratio f ibars W herein the ratio of length to diameter or thickness ratio is greater than 1 and preteraDiy 
aSe %S££S to be employed for eiectrical uses, it may be preferred to use fibrous gl** 

HowTveV Susses am useful such as the low soda glass known as "C" glass where ele ctrica. properties 
^« iZnr^nt Also useful are the "S" glasses. The glass filaments are made by standard processes. 

oiassniamentsf^ plastic Reinforcement is the mechanical pulling process. The filament diameers^ 
SZ^Vni) to about 30 microns (u m) and may even be finer, but this is not cntical to the present 

" ""wSe chopped glass fibers have been described above, otherglass fibers car, >» <^<"£T^ 
fiberma core such ascontinuous random glass fibers or a combination of chopped glassf.bers and cont nuous 
rtdoTg^fTber^ Infect, even continuous parallel glass fibers may be employed herein or any combination 
hereoTw* otherforms of he glassf.bers or otherf.bers. The preferred fiber mat is one made up d f chopped 
so llasstibe* as described previously. The glass fibers in the fiber mat core may be essent.aHy fully d,spersed 
g.aS fibers or may contain bundles of glass fibers or a combination of both, depending on the end use of the 

^ Th etu^ofTayts of fiber mats employed in the practice of this invention is at .east one 

more thanTne layer may be employed such as two or three or more layers of fiber mat, depending on the de- 

35 Ted Ihles e s of the u-Umate erode being molded. In addition, the thickness of the fiber mat ,ayer can vary 
depending on the parameters of the end use of the article as stated above. thickness as 

The thickness of the fiber mat core after it leaves the coating zone .s essentially the same thickness as 
when i. ^^eaves the pre heat zone. The fiber mat core at this point is porous in that it contains vo.ds or openings 
m the itnT^re and^ins as such until it is molded. Upon molding or "roll" forming of the f ,ber mat core and 

40 me^opSr re sin into the final shape, it may become a non-porous article essentially free o vo.* . oropen 
noTHowever the question of the final article being essentially non-porous depends upon the f ber content 
of the f ^artide to be prepared by the process of this invention. If the fiber content * h.gh. the final art.cle 

w^n the core of me final article after molding. However the surfaces would be free of vo.ds or openings and 
« would be nonius On the other hand, if the fiber content is low. the finished artide. indud.ng the core, would 

wha co^prTsse^ the nip of the Vet-out" rolls. However, the fiber mat core as ,t eaves 

The V^t our roll zone expands, commonly known as "lofting", which may be due to the res.dual heat m the 

so ber mt and t Sent re'coil forces within the fibers. As stated previously, the fiber mat oore ,s poroj, sm that 
it contains voids or openings in the f iber mat core even though it becomes .mpregnated w.th the ^^^st thenrio- 
olastic esin applied to the fiber mat core in the coating zone. Even as the fiber mat layer leaves the extrus on 
zone whe" a meUed slcond thermoplastic resin is extruded or coated onto the top and/or bottom o the firs 
meTed coated resin fiber mat core, the strudure is still porous in that the 

55 openings. Upon molding thereof, the structure may be non-porous depend.ng on the fiber content as stated 

PreV A\ U dtecusTed' previously, the fiber mat core can consist of one or two or more layers of the fiber mat Re- 
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thermoplastic resin on at least one surface thereof, but may be coated on both outer surfaces. If more than 
one fiber mat layer is employed, the first melted thermoplastic resin may be coated on the outer surfaces, as 
well as the between surface or surfaces of fiber mat layers. Again, where the melted first thermoplastic resin 
is deposited depends on the parameters of the process of this invention, the speed of the process, the melt 
viscosity of the first melted thermoplastic resin used for impregnation the fiber mat and/or the desired shape 
of the finished article. 

The thermoplastic resins that can be used in the present invention may be any of the thermoplastic resins 
and depends primarily on the end application of the molded part or article. The thermoplastic resins that may 
be employed in the coating zone and/or in the extrusion zone may be the same or different and may be, for 
example, an aromatic polycarbonate having an intrinsic viscosity of about at least 0.40 deciliters/gram as meas- 
ured in methylene chloride at 25°C, polyethylene (PE), polystyrene, copolymers and terepolymers of styrene 
copolymerized with other monomers such asacryolonitrile, butadiene, methymethacrylate, ethylmethacryiate, 
ethyl methylmethacrylate, etc., high impact polystyrene which is a polybutadiene with styrene monomer poly- 
merized thereon, polybutylene terephthalate, polyethylene terephthalate, blends of polybutylene terephthalate 
(PBT) and polyethylene terephthale (PET), polypropylene, polypropylene terephthalate (PPT), poly(1,4 cyclo- 
hexanedimethanol) terephthalate, polyetherimide, polyetherimide esters, polyether, polyether ester, polyphe- 
nylene ether (PPE), crystalline or amorphous polyamides (PA), blends of polyphenylene ether and styrene poly- 
mers such as polystyrene or high impact polystyrene, etc., or blends of any of the above thermoplastic resins. 
The first thermoplastic resin applied in the coating zone and the second thermoplastic resin applied in the ex- 
trusion zone as stated previously may be the same or different resins, may be of the same or different melt 
viscosities, or may be of the same or different molecular weights. If the thermoplastic resins are to be each 
an aromatic polycarbonate resin, for example, it is preferred that the first thermoplastic polycarbonate have 
an intrinsic viscosity of less than about 0.5 dl/g and the second thermoplastic polycarbonate have an intrinsic 
viscosity of greater than about 0.5 dl/g. Another combination is using, as the melted first thermoplastic resin, 
a blend of polyphenylene ether and a high impact polystyrene (NORYL® resin sold by General Electric Com- 
pany), and as the melted second thermoplastic resin an aromatic polycarbonate (LEXAN® 100 resin sold by 
General Electric Company having an intrinsic viscosity (IV) of about 0.55 deciliters/gram as determined in me- 
thylene chloride at 25°C). Yet another system that can be successfully employed is a combination wherein the 
first and second melted thermoplastic resin is a blend of an aromatic pol yea rbonate, polybutylene terephthalate 
and an impact modifier (XENOY® resin sold by General Electric Company). Various other combinations of res- 
in systems can be employed in the practice of this invention such as those listed below: 





First Resin 


Second Resin 


35 


• Polycarbonate (IV 0.48 dl/gram) 


XENOY® resin 




• NORYL® resin 


NORYL® resin 


40 


• VALOX® 295 resin (polybutylene terephthalate 
[PBT] IV 0.50 dl/g as determined in a 60:40 
phenol/tetrachloroethane at 23°-30° C) 


VALOX® 315 resin (same, but IV 0.7 dl/g) 




• PBT/PET (50 wt. %/50 wt. % IV 0.45 dl/g) 


Polycarbonate (IV 0.55 dl/g) 




• NORYL® resin 


PPE/PA (70 wt. %/30 wt. %) 


45 


• PA 


PA 




• PET 


PET 




• PA (6,6) 


PPE/PA (70 wt. %/30 wt. %) 


50 


• PPE/PBT 


NORYL® resin 




• PPE/PET 


NORYL® resin 




• PPE/PET 


PPE/PET 


55 


• PPE/PET/PBT 


NORYL® resin 




• NORYL® resin 


PPE/PET/PBT 
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.oa« l o,oo.e TO i»»,oopo,^ 
^^^^^ 

ature and other properties. s n thP practice of this invention without 

sion zone may contain fine particulate f .Hers or ™^ n £^ f ££ SSJ5 the filler particles or 
black, calcium carbonate, magnesium carbonate, or ^^^^^^^^^^^^^^^^^000^ thermoplastic resin 

described previously, in the case of *° J a hard rubber 

heated hydraulic fluid backing. The molding V^^'^^^J^^ successfu „ y in the 
surface molding wherein ^ ^TSS^^l^r 1^ diaphragm, the 

is against a metal surface whereas the f^T^^J^^^^ fluid can be changed 

the invention as def ined in the appended claims. 
Description of the Drawings 

HG lis. schematic drains, o. on. embodiment of the processor this hwentioo. h, ™ l.'^™'^? 
,2 «0 L cc— y fed into P-ah*,. ~JJ-^^Sr^t^— 2L£ 
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pregnated fiber mat core 12 as it leaves the "wet-out" rolls lofts. The lofted fiber mat core 12 is then fed into 
an extruder zone. In the extruder zone, the second melted thermoplastic resin 24 is extruded through extruders 
22 onto the lofted impregnated fiber mat core 12. The resin impregnated fiber mat core impregnated with the 
first melted thermoplastic resin and with the second melted thermoplastic resin coating 24 on top and bottom 
5 thereof is then passed to compression mold 26 and compression molded into article 28. 

The above schematic drawings merely represent particular embodiments of the present invention. It is to 
be understood by those skilled in the art that various changes may be made in the particular embodiments 
described in the present invention without departing from he spirit and scope of the invention as defined in 
the appended claims. 

10 

Claims 

1. A continuous process for producing a molded thermoplastic resin fiber reinforced article comprising a fiber 
is mat core and thermoplastic resin wherein the surface of the molded article has a high concentration of 

thermoplastic resin, which process comprises continuously applying a melted first thermoplastic resin 
onto at least one surface of a heated fiber mat core, passing the combination to an extrusion zone where 
a melted second thermoplastic resin is continuously applied to at least one surface of the heated fiber 
mat core and melted first thermoplastic resin, passing the combination of the melted first thermoplastic 
20 resin, melted second thermoplastic resin and fiber mat core to a molding zone, wherein the heated com- 

bination is molded under pressure into a molded thermoplastic resin fiber reinforced article having on at 
least one surface a high concentration of the second thermoplastic resin. 

2. The process of claim 1 wherein the fiber mat core consists essentially of at least two layers of fiber mat. 

25 

3. The process of claim 1 wherein the first melted thermoplastic resin and the second melted thermoplastic 
resin are the same thermoplastic resin. 



30 



The process of claim 1 wherein the first melted thermoplastic resin is an aromatic polycarbonate resin 
having an intrinsic viscosity of less than about 0.5 dl/gram and the second melted thermoplastic resin is 
an aromatic polycarbonate resin having an intrinsic viscosity of greater than about 0.5 dl/gram. 

5. The process of claim 1 wherein the second thermoplastic resin is extruded onto the top and bottom sur- 
face of the combination of fiber mat and first melted thermoplastic resin. 

35 6. The process of claim 1 wherein the heated fiber mat core is impregnated with the first melted thermoplastic 
resin prior to extruding the melted second thermoplastic resin onto said heated fiber mat core by passing 
the fiber mat core and first melted thermoplastic resin through a pair of opposing heated "wet-out" rolls. 

7. The process of claim 1 wherein the temperature of the heated fiber mat is such as to maintain the second 
40 thermoplastic resin in the melted state when in the molding zone. 

8. The process of claim 1 wherein a material selected from the group consisting of powdered pigment and 
a blend of a powdered pigment and a powdered thermoplastic resin is applied to the surface of the com- 
bination of fiber mat core and melted first and second thermoplastic resin having the high concentration 

45 of the second thermoplastic resin prior to the molding of the said combination. 

9. A continuous process for producing a molded thermoplastic fiber reinforced article comprising a fiber mat 
and thermoplastic resin wherein the surface of the molded article has a high concentration of thermo- 
plastic resin, which process consists essentially of: 

50 passing at least one layer of a fiber mat core into a preheat zone, 

heating the fiber mat core to a temperature sufficient to maintain the first thermoplastic resin in 
the molten state, 

passing the preheated fiber mat core through a resin coating zone wherein the melted first ther- 
moplastic resin is applied to at least one surface of the heated fiber mat core, 
55 passing the heated fiber mat core and first melted thermoplastic resin to an extrusion zone wherein 

a melted second thermoplastic resin is extruded onto at least one surface of the fiber mat core, 

passing the heated combination of fiber mat core, first melted thermoplastic resin and second melt- 
ed thermoplastic resin to a molding zone, and 
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molding the combination under pressure into the molded thermoplastic resin f iber reinforced article 
wherein at least one surface thereof has a high concentration of the second thermoplast.c res.n. 

1 0. The process of claim 9 wherein in the coating zone, the melted first thermoplastic resin is applied to both 
top and bottom surface of the fiber mat core. 

11. The process of claim 9 wherein the fiber mat core having the first melted thermoplastic resin coated onto 
one surface of the fiber mat core is passed between at least two opposing heated "wet-out rolls the tem- 
perature of the surface of which rolls are such as to avoid sticking of the first melted 

to the surface of the rolls and wherein the pressure of the rolls on the fiber mat core and first ^^ther- 
moplastic resin is sufficient to force said thermoplastic resin into the fiber mat core .n order to coat the 
fiber surfaces thereof. 

12. The process of claim 11 wherein the fiber core consists of chopped glass fibers of about 1/8" to about 
2" in length. 

13. The process of claim 9 wherein a blend of powdered pigment and powdered thermoplast ^ Jsapplied 
to the surface of the combination of fiber mat core and first and second melted res.n having the h.gh con- 
centration of the second thermoplastic resin prior to the molding of the said comb.nat.on. 

14. Afiber reinforced thermoplastic molded article comprising of at least one surface^ereof having a high 
concentration of a second thermoplastic resin and a fiber mat substrate .mpregnated with a first thermo- 
plastic resin. 

15. The article of claim 14 wherein the molded article is a compression molded article. 

16. The molded article of daim 14 wherein the article has a Class A surface on at least one side thereof. 

17 The molded article of claim 14 wherein the side thereof having the second thermoplastic resin surface 
HmEti f ^particulate filler, and further that the filler particles do not protrude through the surface 
thereof. 

18. The article of claim 17 wherein the fine particulate filler is mica. 

19 The molded article of claim 14 wherein at least one surface having the high concentration ^e s^nd 
resin has a decorative affect provided by applying a material selected from the group <»**^ a 
dered pigment and blends a powdered pigment and powdered thermoplast.c res.n. wh.ch matenal is ap- 
plied prior to molding. 

20. The article of claim 1 wherein the high concentration surface resin is an aromatic polycarbonate having 
an intrinsic viscosity of greater than 0.5 deciliters/gram. 

21 Afiberreinforced thermoplastic^ 

a high concentration of a second thermoplastic resin and a fiber mat substrate .mpregnated wrth a f .rst 

thermoplastic resin. 

22. The molded article of claim 21 wherein the fiber mat substrate consists of glass fibers. 

23. The molded article of claim 21 wherein the fiber mat substrate consists of a combination of continuous 
random glass fibers and chopped glass fibers. 
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" column 4, line 4 - line 44; claims 3,5.8 


3,4,20 




A US-A-4 269 884 (DELLA VECCHIA ET AL.) 1 
* column 4, line 46 - line 61 * 


17,18 
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